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[In order to render the results of investigations 
and experiments conducted by the Agricultural De- 
partment of the University of California more quick- 
ly and more generally available than has heretofore 
been done through the annual or biennial reports, 
it is proposed to embody hereafter, in the form of 
"Bulletins," to be issued as often as may seem de- 
sirable, reports of results, as well as such other discus- 
sions, information or answers to questions as may 
be of general- interest. It is intended to make these 
bulletins, as a rule, short enough for insertion in the 
daily or weekly papers of the State, and proof-slips 
of the same will be regularly mailed to papers apply- 
ing therefor. The substance ot these bulletins will 
ultimately be embodied in a more complete and con- 
nected form, in the annual reports ol the College of 
Agriculture.] 

[When, a few years ago, the vineyard plot on 
the University grounds passed into the charge 
of the College of Agriculture, it was soon dis- 
covered that it was strongly infested with the 
Phylloxera. It was at first intended to extir- 
pate the pest as quickly as possible; but when 
it became obvious that the law intended to pre 
vent the further spread from infested districts 
could and would not be enforced, che fact that 
there are no vineyards so situated as to be 
liable to infection through natural causes from 
this locality, while it offers an excellent op- 
portunity for the systematic observation of the 
habits ot the insect in this climate, and for ex 
periments with remedies and resistant vines, 
caused the idea of the immediate extirpation to 
be abandoned in favor of the experimental use 
of the plot. It is hardly necessary to say that 
ever since, a rigorous system of disinf< ction has 
obviated all danger of the accidental trans- 
mission of the insect to uninfected districts. 
The summary report of Mr. Morse, given below, 
shows the results of this season's observations. 
— E. W. HlLGARD.] 

Observations on the Phylloxera made 
during 1881. 

It has been supposed heretofore that only a 
part of the recoguized forms of the phylloxera 
exists in California. This apparent divergence, 
f com the natural habits of the insect has given 
direction to the investigations which have been 
carried on at the Uuivetsity. 

A partial report on the forms foupd in our 
own vineyard plot was published in the report 
of the Agricultural Department for 1882, aud 
may here be. briefly summarized. It shows 
thit the larvie, and a small proportiou of the 
wingless mother insects, pass the wiuter in a 
dull, lifeless condition, but are ea»ily brought 
to life and activity by a proper change iu tem- 
perature; that the middle of April finds the 
adult mother beginning to lay; and that soon 
after young larvie are pioduced and scattered to 



all parts of the roots. The increase is slow 
until about the middle of June. Shortly after, 
the larval form with rudimentary wings ap 
pears, and by the first of July the winged form 
is found fully developed. Tne eggs of the 
mother louse are most abundant at tne end of 
the same month, and at the same time a de- 
crease in the numbers of adult mothers becomes 
apparent; the maximum number of laiva; is 
also reached. Only a few eggs are usually found 
after October, and very little action is noticeable 
after November. Tne time of these chauges, 
however, will vary greatly with the season. 

In the laboratory it was found that a single 
insect produced 75 eggs, laid frequently at iiie 
rate ot 5 per day; some days none at all were 
produced. Thirteen days are ri quired to hatcii 
them, and 17 more for the development into 
egg- laying mothers. 

The object of investigation since the above 
was published has been toward determining 
the existence, habits and movements of less 
familiar forms. 

The late rains this summer have stimulated 
a generous growth of those finer roots on which 
the winged-lorm is produced in greatest abun- 
dance. Around such roots were placed properly 
arranged "traps," viz.: glass jars or bottles, 
partially buried in the soil. A rapid produc- 
tion of the winged form was noted from the 
20th of August to the beginning of September; 
some w ere developed as late as October 10th. As 
many as five eggs were laid by some of the con- 
fined winged insects, before death ; none of these 
eggs, however, were observed to hatch, hence 
no sexual individuals were obtained. 

In arranging the glass-jar "traps" the soil 
was considerably loosened up, and thus was 
prepared the way for the migration of the 
winged insects, which occurred about the 20th 
of August, when they could be found in con- 
siderable numbers crawling about upon the 
small lumps of earth, preparatory to taking 
wing. Only one was actually seen to fly up to the 
vine, although others were found quietly fixed 
upon the under side of some of the leaves. This 
passiDg through the loosened earth, and later 
through the unmolested soil, continued up to 
the present time. 

The insect in various stages of development 
could be found in the earth from the surface to 
the roots, the most incomplete forms being 
found deepest below the surface of the ground. 
Some were found under stones, and in such po- 
sitions as to place it beyond a doubt that they 
passed through the changes underground, and 
came to the surface in a transformed condition, 
contrary to the accepted belief of a transforma- 
tian at the surface of the ground. 

A peculiar circumstance was noticed on the 
20th of August, in the appearance of a large 
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I number of larva; upon the surface of the ground, vations. The Phylloxera thrifts were seen pass- 
J They were found as much as two feet from iug about in considerable l umbers upon the 
I the stock, and from 3 to 12 itches from the leaves and some even came from the galls, many 
I hue roots, as well as through the soil to the of which they had cWred of theirinhabitants. A 
' roots. The significance of their appearing in few specimens of the Tyr< gly l », or Phyllox- 
this manner can be appreciated when we learn era mite appeared among the winged insects 
that they crawl upon bits of rubbish, sticks, that were taken from the "trap;" they vere 
leaves, etc., upon the spot, and even take also found upon the roots of adjoining vines, 
kindly to growing canes placed in they way. It is, therefore, probable that its usual enemies 
Up to August 26th no specimens of the gall- have accompanied the Phylloxera to California. 

louse, or leaf- inhabiting form of the Phylloxera, 

had been identified at the University or elsewhere n , i. n • ± j. i • 
in California, so far as known. At this time Several practically important conclusions re- 
the fresh young leaves near the ends of three silt from the above ooservat ion, It appears 
canes, which stretch from a "Canada" vine to- th f l * ht su ( ,nme ^ raina " f the ™*° n h i*!f 

ward the infected stock, bore a few peculiarly f *™ red J> a ? .extraordinary degree .the develop- 
fonned galls, containing egg-laying motherdice ment and activity o the pest, especially of ite 
as well I eggs, and numerous larval A few iso- * form ' ™ pd^^rous as the earner of 

lated and abandoned ones were also found on T^T'^ tt \ 

the old leaves nearer the stock of the vine. It * h ™ u * h th « »e Q ths of July, August and Sep- 
thus seemed probable'that the root-inhabiting ta.nber and *art of Oct obe , while the nu n- 
c lju u j ... . ... . jiUir bers and activity of the larva; in ascending 

fo.m had here changed its habit toward that of * themselves over the soif, 

the gall louse, a point still held in dispute by * d « fe end of A fc Any 

the trench scientists. 

An attempt was therefore made to produce 
more galls upon the foliage of the "Canada" vine 

by infecting it wich larva; from the roots of the 
adjoining infested stock. A cane was led from 

the opposite side of the resistant vine, and its 

terminal leaves fastened to, an infested spot of 

soil. The leaves and part of the canes were 

soon covered with young larv aj, and a few quiet 

wingtd iusects-; the former passing freely about 

upon the leaves but forming no galls or at least, 

only doubtlul and aboitive attempts. Some of 

the young leaves upon the infected canes were 

p erced by young larkte which had settled just 

outside of the fresh gulls, and had remained 

uutil a red dead spot had been formed. Others 

ot the lai\a; were seen crawling about; but they 

aid not readily establish galls. Contrary to 

ihe u.-ual habit of the gall louse, they kept 

mostly upon the und-r side of the leaf.— It thus 

appears that at least so late in the season, the 

cnange ol nabitfrom root to leaf is not readily 

made. 

Of the known enemies to the Phylloxera, only 
two forms were identified during our obser- 



riieasures to prevent the spread of the insect 
during the season should, therefore, be taken 
p ior to August, at least. 

It is also shown how readily the young in- 
sects wUlaseeud through the soil from super- 
ficial rootlets, and will attach themselves to 
any object lying in their way, so that infection 
miy be carried readily from one vineyard to 
another by the mere pis>sage of a wagon, plow, 
or other implement, as well as through fruit 
boxes, prunings and cuttings. Especially are 
the eggs of the winged fornfliable to be thus 
carrie-i, even by gusts of wind taking up leaves, 
etc. The gall-louse form, now also recognized 
here, adds danger to this vehicle. 

Fiually it is clearly shown that in ordinary 
soils no preventive used only around the stock of 
the vine can offer security against the ascent of 
either the winged or wingless form to the sur- 
face from outlying shallow rootlets, from which 
they can freely migrate other uninfected 
stocks; and that, therefore, the utmost care 
alone can check the progress of the pest after 
it has once gained a footing. F. W. Morse. 
Berkeley, Oct. 10, 1884, 



